De winter pattern on the ECG is associated with occlusion of proximal left anterior descending artery. It is an atypical presentation of acute myocardial infarction due to LAD occlusion. We report a case due to thromboembolic occlusion of LAD after chemical cardioversion. It is imperative for cardiologists and physicians to instantly identify the De Winter pattern on ECG to appropriately triage these patients without delay.
INTRODUCTION
D e Winter pattern has been described in literature as associated with occlusion of proximal left anterior descending artery (LAD) and acute anterior myocardial infarction.
Initially reported in 2008 by De Winter et al. as upsloping ST-segment depression at the J point with tall, peaked T waves in precordial leads. [1, 2] It is recorded in 2% of cases with LAD occlusion. [1] Patients requiring percutaneous coronary intervention (PCI) to LAD with De Winter pattern on electrocardiogram (ECG) were noted to be younger males with a higher incidence of hypercholesterolemia. [3] De Winter pattern is highly predictive of acute LAD occlusion with a positive predictive value of 95%-100%. [4] While it may precede ST-segment elevation, it is imperative for cardiologists and physicians to instantly identify the De Winter pattern on ECG to appropriately triage these patients without delay. Some have also proposed to consider De Winter ECG pattern as a STEMI equivalent as it warrants emergent reperfusion therapy with PCI or thrombolysis. [3, 5] To the best of our knowledge, this case is the first presentation of De Winter pattern due to thromboembolic event to coronary artery after chemical cardioversion in a patient found to have rheumatic mitral valve stenosis and left atrial appendage thrombus.
CASE PRESENTATION
A 35-year-old male patient presented to the emergency department (ED) of the primary health center with a complaint of new-onset of palpitations. Initial ECG revealed atrial flutter with the rapid ventricular response (heart rate 160/min) for which he received 5 mg intravenous (IV) verapamil. The ventricular response was controlled. Subsequently, he developed another episode of fast atrial flutter. 300 mg IV amiodarone was given and he reverted to sinus rhythm. However, after he reverted to sinus rhythm, his cardiovascular examination was significant for soft S1, loud S2, and 1/6 diastolic rumble in apex. Transthoracic echocardiography showed ejection fraction of 41%, mild global hypokinesia, severe mitral stenosis. On the second day of admission, he developed severe retrosternal chest pain with diaphoresis. ECG showed upsloping ST depression with hyperacute symmetrical T wave in leads V3 to V5 at the J point [ Figure 1 ], suggestive of De Winter sign. Subsequently, he underwent urgent coronary angiography, which revealed fresh thrombus in the second diagonal. He underwent balloon angioplasty. He was restored to TIMI III flow [ Figures 2 and 3 ]. Transesophageal echocardiography showed severely dilated left atrium with thrombus in the left atrial appendage [ Figure 4 ]. He was discharged on oral anticoagulation therapy with follow-up in the outpatient valve clinic for mitral valve intervention.
DISCUSSION
De Winter ECG pattern in anterior and inferior leads has been previously reported as highly predictive of LAD or right coronary artery occlusion in patients found to have coronary artery disease. [6, 7] To the best of our knowledge, this is the first reported case of De Winter pattern involving anterior-lateral leads due to thromboembolic event after chemical cardioversion rather than atherosclerotic coronary artery disease.
While the exact pathophysiologic mechanism of De Winter ECG pattern is unknown, it is stipulated to be associated with endocardial conduction delay due to anatomical variation of Purkinje fibers. [1] Another hypothesis suggests that the absence of ST elevation in De Winter sign may be attributed to ischemia-induced Intracellular adenosine triphosphate (ATP) depletion, which possibly results in a lack of activation of ATP-sensitive potassium channels in the cardiac sarcolemma. [8] Other authors reported De Winter pattern may be attributed to residual flow owing to subtotal occlusion, thrombotic cascade phases, variations in coronary anatomy, collateral recruitment, and recurrent ischemic episodes with preconditioning. [9, 10] The ECG presentation of De Winter pattern may appear similar to hyperacute T-waves as noted in hyperkalemia or early ischemia after total coronary artery occlusion; however, there is usually a complete resolution of hyperacute T-waves within minutes, whereas De Winter pattern may last until primary percutaneous intervention or change into ST-segment elevation. [3] Previously reported cases illustrated the occurrence of De Winter pattern within 1.5 h of chest pain; however, recent cases reported the prolonged duration of about 5 h before the occurrence of De Winter pattern. Primarily, it was perceived that De Winter pattern persists from initial ECG until reperfusion therapy; however, recent reports illustrated that it may evolve into STEMI or may follow the ECG manifestations of STEMI. [11, 12] In our case, the patient was chemically cardioverted considering the first episode of atrial flutter in initial ECGs and no prior history of palpitations with lack of obvious clinical findings supporting severe mitral stenosis at presentation, but after chemical cardioversion, his cardiovascular clinical exam suggests that he has the valvular disease which was confirmed by transthoracic echocardiography. Transesophageal echocardiography confirmed that there is thrombus in the left atrial appendage. It is most likely that diagonal artery thrombotic occlusion is due to thromboembolisation event from the left atrial appendage.
Patterns of ST-T changes that are not typical or classical for STEMI may conjure a diagnostic dilemma. De Winter ECG pattern may be overlooked due to its relative infrequency, and delayed diagnosis can result in higher mortality due to increased total ischemic duration. [13] Owing to its high positive predictive value for anterior myocardial infarction due to acute LAD occlusion and the need for urgent action, it must be emphasized that cardiologists as well as emergency and internal medicine physicians should be well-trained to rapidly identify this ECG pattern and activate the pathway for emergent reperfusion as they would in a case of acute STEMI. [14, 15] Since 2008, many cases have been reported of De winter sign T-wave in the context of acute anterior myocardial ST-segment elevation myocardial infarction. In 2018, one case report showed the case of De Winter sign in a patient with left main coronary artery occlusion. However, there were no cases of De Winter ECG pattern as a result of the embolic event.
CONCLUSION
De Winter ECG is an atypical presentation of acute myocardial infarction due to LAD occlusion, which some authors propose to be considered as a STEMI equivalent. The timely diagnosis must be emphasized with immediate activation for emergent reperfusion therapy. This case report highlights that this ECG phenomenon is not exclusive to LAD occlusion by atherosclerotic disease but can also be caused by coronary artery thromboembolism.
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